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Obstructive shock due to cardiac tamponade is a rare, life-threatening occurrence in
the peripartum period. Etiologies include preeclampsia, infection, autoimmune con-
ditions, and malignancy. Early recognition of the underlying disease process allows for
multidisciplinary treatment and a favorable outcome.

A 33-year-old presented for cardiac tamponade identified in the peripartum period. She
was diagnosed with preeclampsia with severe features immediately prior to her repeat
cesarean delivery and received magnesium prophylaxis. Postoperatively, she devel-
oped hypotension, tachycardia, and shortness of breath and was found to have a
pericardial effusion with tamponade physiology. She underwent pericardial drain
placement which was initially successful. However, she had recurrent symptomatic
tamponade and thus a pericardial window was performed resulting in improvement of
her symptoms. Workup revealed pericardial inflammation possibly secondary to a viral
source, and she was successfully treated with anti-inflammatory therapy.

We hypothesize that this patient’s cardiac tamponade was caused by inflammatory
pericarditis exacerbated by severe preeclampsia. Preeclampsia is a disease character-
ized by cardiovascular remodeling and fluid shifts in other compartments and thus is
theorized to have contributed to this patient’s effusion. Cardiac tamponade should be
considered in the differential for any parturient presenting with hypotension and
shortness of breath.

Clinically insignificant, transient pericardial effusions have cardiac tamponade is a rare occurrence, particularly in
been described in up to 40% of healthy women in the third pregnancy, as pregnant women are suspected to tolerate
trimester, likely due to hypoalbuminemia and volume reten-  larger effusions than their nonpregnant counterparts due to
tion."”> However, progression of a pericardial effusion to  increased gestational blood volume.* Contributing factors
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Obstructive Shock due to Cardiac Tamponade

may include preeclampsia, infection, autoimmune condi-
tions, malignancy, and iatrogenic effect. Herein, we present
an unusual case of a pericardial effusion resulting in cardiac
tamponade and life-threatening obstructive shock in the
peripartum period.

Case Presentation

This is a 33-year-old gravida 4 para 3013 transferred to our
tertiary care hospital for a higher level of care. The day prior
to transfer, she had undergone a scheduled repeat cesarean
section and bilateral tubal ligation at 37 weeks for fetal
malpresentation in the setting of Duffy antibody isoimmuni-
zation. She had a history of preeclampsia with severe features
in her first pregnancy. During the current pregnancy, she had
presented at 35 weeks with edema and proteinuria with a
urine protein/creatinine ratio of 1.5; she was normotensive
with otherwise unremarkable workup at that time.

Upon presentation for scheduled delivery, she reported a
headache, shortness of breath, and peripheral edema. Vital
signs were notable for a heart rate in the 180s and blood
pressures of 150s/100s. She was afebrile with normal oxygen
saturation. Workup revealed an elevated creatinine of
1.1 mg/dL and elevated aspartate aminotransferase and ala-
nine aminotransferase of 166 and 132 U/L, respectively. A
urine protein/creatinine ratio was not repeated given its
prior elevation. She was diagnosed with preeclampsia with
severe features and started on magnesium for seizure pro-
phylaxis. Her vital signs improved such that her team was
comfortable proceeding with delivery, and she underwent a
low transverse cesarean section with tubal ligation under
spinal anesthesia. Estimated blood loss was 1,475 mL with
hemostasis achieved surgically; she did not receive utero-
tonics aside from standard dosing of prophylactic Pitocin.

Initial Presentation and Management of
Tamponade

Within 1 hour of delivery, the patient developed worsening
shortness of breath, hypotension to the 40s/20s, tachycardia
tothe 120s, and otherwise normal vital signs. The differential
diagnosis included amniotic fluid embolism, pulmonary
embolism, myocardial infarction, cardiac failure, cardiac
tamponade, sepsis, high spinal placement, and magnesium
toxicity.

Immediate bloodwork included a hemoglobin of 13.4 g/dL,
a magnesium level of 4.2 mg/dL, an elevated brain natriuretic
peptide of 2,470 pg/mL, and an elevated C-reactive protein
(CRP) of 32 mg/L. Electrocardiogram showed a normal sinus
rhythm with right axis deviation. A chest X-ray revealed a
mildly enlarged cardiac silhouette. Transthoracic echocardio-
gram (TTE) demonstrated a moderate pericardial effusion with
early tamponade physiology. Given this finding, additional
bloodwork was sent, which resulted negative for antiphos-
pholipid antibodies, antinuclear antibodies, rheumatoid fac-
tor, antineutrophil cytoplasmic antibodies, Coxsackievirus
antibodies, and a panel of respiratory viruses. Notably, her
thyroid stimulating hormone level was elevated to 9.2 mIU/L

American Journal of Perinatology Reports

Masten et al.

with a low free thyroxine level of 0.6 ng/dL; she had no history
of thyroid dysfunction until this juncture.

She was given phenylephrine, albumin, and crystalloid
resuscitation and placed in Trendelenburg position. She was
transferred to the intensive care unit for ongoing care. The
cardiology team was consulted and performed an ultrasound-
guided pericardiocentesis and placement of a pericardial
drain approximately 10 hours after her initial presentation.
The pericardial fluid was found to be exudative by Light’s
criteria and ultimately negative for malignancy by cytology or
organisms by culture. She demonstrated early signs of recov-
ery including normalization of vitals and production of ap-
proximately 20 mL/hour serous fluid via the pericardial drain,
which was an appropriate output per the team caring for her.
She was maintained on a 24-hour course of magnesium sulfate.

On postoperative day 1, she was transferred to our insti-
tution's cardiac intensive care unit for a higher level of care
due to new chest pain. A repeat TTE was reassuring with near
resolution of the pericardial effusion. She was started on
ibuprofen for presumed pericarditis, nifedipine for hyper-
tension, and levothyroxine for hypothyroidism. Over the next
several days, her chest pain resolved, her pericardial drain
output decreased, and her drain was ultimately clamped and
removed. Her vital sign disturbances and acute kidney injury
and transaminitis had resolved. She was discharged on
postoperative day 5 in stable condition.

Readmission for Worsening
Symptomatology

Six days later, the patient represented for increasing short-
ness of breath. She was readmitted to our cardiac intensive
care unit. She was found to have a leukocytosis of 16 x 10%/L,
thrombocytosis of 798 x 10°/L, and an increased CRP of
82 mg/L. TTE showed an anterior pericardial effusion that
increased in size relative to a TTE performed at the time of
discharge from her initial admission. Computed tomography
angiography was negative for pulmonary embolism. It was
determined that she had worsening pericarditis, and she was
started on colchicine in addition to her previously prescribed
ibuprofen.

That night, hypotension and tachycardia recurred. A TTE
showed increasing pericardial effusion and decreased biven-
tricular systolic function with ventricular interdependence
concerning for recurrent tamponade; see =Fig. 1. A pericar-
dial window was performed without complication. During
the procedure, her pericardium was noted to be thickened
with a rind. Pathology demonstrated edematous fibrocon-
nective tissue with mixed acute on chronic inflammation,
degenerating peripheral blood elements, and proteinaceous
material. Immunostaining was negative for syndecan-1
(CD138) and immunoglobulin G4. Cytology of the pericardial
fluid revealed neutrophils, lymphocytes, and red blood cells
and was negative for malignant cells. Aerobic, anaerobic, and
fungal cultures and Gram and acid-fast stains of the fluid
were negative. The pericardial drain output was 85 mL over
postprocedural day 1 and gradually ceased until the drain
could be removed on postprocedural day 5. The patient was
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Fig. 1 Apical view of the heart via transthoracic echocardiography demonstrates a moderate circumferential pericardial effusion with early

diastolic collapse of the right ventricular free wall.

discharged the following day on ibuprofen and colchicine
with a plan for close outpatient cardiology care.

During this admission, cardiac magnetic resonance imag-
ing revealed acute constrictive pericarditis. The pericardium
was thickened with a complex effusion and diffuse adhe-
sions. Pericardial inflammation was demonstrated on short
tau inversion recovery and late gadolinium enhancement
imaging. Exaggerated interventricular dependence was con-
sistent with constrictive physiology. In contrast, there was
minimal left ventricular involvement with a normal ejection
fraction and no enhancement of the ventricular myocardium
to suggest myocarditis.

Outpatient Surveillance

The patient presented to clinic a week later with ongoing
mild symptoms. Steroids were prescribed to further reduce
inflammation with good effect. She is planned for continued
outpatient monitoring with serial inflammatory markers
and echocardiography and a repeat cardiac MRI in approxi-
mately 3 months.

Discussion

We present an unusual case of life-threatening obstructive
shock due to cardiac tamponade in a term pregnancy.
Specifically, we address the timely evaluation, resuscitation,
and ongoing management necessary to reduce the morbidity
and mortality of this condition. Our review of the literature
suggests that while asymptomatic pericardial effusions may
occur in late pregnancy, there are only 13 case reports of
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peripartum cardiac tamponade.>~'” Reported etiologies are
diverse and include autoimmune, infectious, neoplastic, and
iatrogenic causes, and all should be considered when en-
countering a similar patient presentation. A singular case
reported by Matsuki et al was presumed attributable to
preeclampsia with severe features as the patient presented
with severe hypertension and proteinuria and no other
etiology for pericardial effusion was identified.’

We hypothesize that the etiology of pericardial effusion
leading to tamponade in our patient was inflammatory—
possibly viral—pericarditis exacerbated by severe pre-
eclampsia. Intraoperative findings, pathology and cytology
reports, and cardiac MRI data were consistent with inflam-
mation and a possibly infectious process of the pericardium.
Notably, autoimmune and bacterial workup were negative,
and viral sources for pericarditis cannot always be reliably
identified. Prompt treatment with anti-inflammatories as an
adjunct to pericardial drain placement appeared to improve
her pathology, further corroborating a diagnosis of inflam-
matory pericarditis, and ultimately will ideally prevent
progression to chronic constrictive pericarditis.18

We surmise that preeclampsia was a significant contrib-
uting factor to the development of her pericardial effusion.
Preeclampsia is a disease characterized by maternal endo-
thelial dysfunction, vasoconstriction, vascular permeability,
oxidative stress, and inflammation.'® More commonly de-
scribed maternal clinical manifestations include pulmonary
or cerebral edema. Cardiac manifestations from the in-
creased systemic vascular resistance that defines preeclamp-
sia include concentric left ventricular hypertrophy, left
ventricular diastolic dysfunction, left atrial enlargement,
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and increased right ventricular systolic pressures.?%?! A

series of 56 pregnant women found that pericardial effusions
occur more frequently among patients with pregnancy-
induced hypertension relative to healthy counterparts
(31 vs. 17%, p<0.01).22 Thus, it may be extrapolated that
an inflammatory pericardial effusion was exacerbated by the
cardiovascular remodeling and dysfunction of preeclampsia
and resulted in tamponade in our patient.

While this patient’s workup was notable for hypothyroid-
ism, several consulting teams agree that this mild degree of
disease was unlikely to have explained her presentation.

It should be noted that this patient had an initial improve-
ment followed by a worsening of her condition requiring an
additional procedure and medications. It is possible that her
initial pericardial drain and ibuprofen were sufficient to
temporize but not fully treat the likely underlying viral
etiology of her disease. As such, more definitive management
with pericardial window, colchicine, and steroids were what
afforded her full recovery. Additionally, edema and other
sequelae of preeclampsia can often worsen in the initial
postpartum period, taking weeks to completely resolve.
Her secondary decompensation may have coincided with
this expected natural history of preeclampsia.

Ultimately, the care of this patient required a multidisci-
plinary team of maternal fetal medicine, cardiology, and
critical care subspecialists. Astute, timely investigation into
this rare presentation of cardiac tamponade allowed this
patient to receive appropriate treatment and recover from
her disease. Although less common than distributive and
hypovolemic shock, etiologies of obstructive shock should be
considered in a peripartum patient with shortness of breath
or hypotension. A low threshold for workup of similarly
presenting pregnant patients is warranted, as urgent treat-
ment can mitigate adverse outcomes both in the acute period
and long-term. As clinician-scientists, we urge further trans-
lational research efforts to better understand both the acute
and long-term cardiovascular consequences of preeclampsia.
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